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PURPOSE: To restrain the increase of gate resistance in accordance with 
the reduction of gate size, and realize the high speed operation of a circuit. 
CONSTITUTION: In a self-aligned silicide MOSFET, high melting point 
metal silicide 3 1 is formed in at least a part of both side surfaces of a gate 
electrode 24 and at least a part of the lower portion of a side wall 28 of the 
gate electrode 24. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Salicide type MOSFET characterized by providing the refractory-metal silicide in which the both-sides side of a 
gate electrode is formed in part at least. 

[Claim 2] Salicide type MOSFET according to claim 1 characterized by providing the refractory-metal silicide in which the 
lower part of the sidewall insulator layer of the aforementioned gate electrode is formed in part at least. 
[Claim 3] (a) The process which deposits an oxide film on the whole surface after gate electrode formation, and the process 
which deposits a nitride all over (b) and forms a nitride sidewall by anisotropic etching, (c) The process which ********** s 
so that a part of both-sides side of the aforementioned gate electrode may expose the aforementioned oxide film and a part of 
silicon substrate under a nitride sidewall may be exposed, (d) The manufacture method of Salicide type MOSFET 
characterized by giving the process which deposits a refractory metal on the whole surface, and the process which performs 
(e) silicide-ized reaction and removes an unreacted refractory metal. 

[Claim 4] (a) The manufacture method of Salicide type MOSFET characterized by giving the process which deposits an 
insulator layer on the whole surface after gate electrode formation, the process which etches until a part of gate electrode 
both-sides side is exposed with (b) anisotropic etching, the process which deposits a refractory metal all over (c), and the 
process which performs (d) silicide-ized reaction and removes an unreacted refractory metal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[OOo" S ] trial ApP ' iCati0nl th ' S invention relates 10 the structure and its manufacture method of Salicide type MOSFET. 

[Description of the Prior Art] In order for the gate length to become short and to suppress a short channel effect as MOSFET 
(Metal Oxide Semiconductor Field Effect Transistor) is reduction-ized, the junction depth Xf of a source drain field must be 
made shallow. Since gate length becomes short, the on resistance of MOSFET falls and Xj becomes shallow by one side 
sheet resistance of a source drain increases. ' 
[0003] Therefore, in MOSFET of a submicron field, it becomes impossible for sheet resistance of a source drain to ignore to 
the on resistance of MOSFET, and gate length becomes remarkable [ the problem to which the driving force of MOSFET falls 
by parasitism resistance of a source drain field ]. To such a problem, a source drain and the gate are silicide-ized to 
self-alignment, and there is a salicide process which lowers sheet resistance. 

[0004] Titanium Salicide is shown for Salicide type MOSFET and the process conventionally used for drawing 2 in an 
example. 1 

(1 ) First, as shown in drawing 2 (a), usually form the gate electrode 3, a sidewall 4, and the source drain layer 5 after forming 
the tield oxide film 2 on the semiconductor substrate 1 according to a manufacturing process. 
[0005] (2) Next, as shown in drawing 2 (b), deposit the Ti film 6 on the whole surface. 

(3) Next, make silicide 7-ization cause in the place where the source drain, and the silicon layer and the Ti film 6 of the eate 
have touched by annealing for about 10 seconds at 700 degrees C, as shown in drawing 2 (c). Then, selective etching removes 
unreacted Ti on the field oxide film 2 and a sidewall 4. Then, silicide low resistance-ized annealing for about 10 seconds is 
performed at 900 degrees C. 

[0006] (4) After that, usually, according to a process, as shown in drawing 2 (d), an interlayer 8 is deposited carry out 
opening of the contact hole 9, form a wiring layer 1 0, and, finally form a protective coat II ' 
[0007] 

[Problem(s) to be Solved by the Invention] However, also in the conventional Salicide type MOSFET described above there 
are the following problems as gate length will become still shorter from now on. First, also at the silicide-ized gate resistance 
ot the gate comes to check the high-speed operation of a circuit as gate length becomes short with 0.3 micrometers' 0 2 
micrometers and 0. 1 micrometers. That is, the gate length of 0.2 micrometers, and the gate width of 20 micrometers 'if sheet 
resistance of silicide is usually made into 5ohm/**, it becomes 500-ohm resistance only at the gate of 20-micrometer width of 
face, and it will become sufficiently large and will become the degradation factor of the high-speed operation of a circuit from 
the on resistance (if it carries out inmA [ 20 micrometer width of face and / 0.6 //micrometer 1 170ohms) of MOSFET of 
0.2-micrometer time. 

[0008] Moreover, even if it becomes impossible for sheet resistance of the source drain field where it is not Salicide-ized 
under the sidewall to ignore and this is Salicide type MOSFET, it becomes the cause which lowers current driving force this 
invention loses increase of the gate resistance which the gate size described above follows on being reduction-ized and aims 
[0009 e ] rmS Sal ' dde ^ M ° SFET Wh ' ch Ca " plan hi &- s P ee,i °P erati( >n of a circuit, and its manufacture method. ' 

[Means for Solving the Problem] this invention prepares the refractory-metal silicide in which the both-sides side of a gate 
electrode is formed in part at least in (A) Salicide type MOSFET, in order to attain the above-mentioned purpose 
Furthermore, the refractory-metal silicide in which the lower part of the sidewall insulator layer of the aforementioned gate 
electrode is formed in part at least is prepared. * 
[0010] (B) Moreover, the process which deposits an oxide film on the whole surface after gate electrode formation in the 
manufacture method of Salicide type MOSFET, The process which deposits a nitride on the whole surface and forms a nitride 
sidewal l by amsotropic etching, The process which ******»*»* s so that a part of both-sides side of the aforementioned gate 
electrode may expose the aforementioned oxide film and a part of silicon substrate under a nitride sidewall may be exposed It 
is made to give the process which deposits a refractory metal on the whole surface, and the process which performs a ' 
silicide-ized reaction and removes an unreacted refractory metal. 

[001 1] (C) Furthermore, be made to give the process which deposits an insulator layer on the whole surface, the process 
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TECHNICAL FIELD 



[Industrial Application] this invention relates to the structure and its manufacture method of Salicide type MOSFET. 
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PRIOR ART 



[Description of the Prior Art] In order for the gate length to become short and to suppress a short channel effect as MOSFET 
(Metal Oxide Semiconductor Field Effect Transistor) is reduction-ized, the junction depth Xf of a source drain field must be 
made shallow. Since gate length becomes short, the on resistance of MOSFET falls and Xj becomes shallow by one side 
sheet resistance of a source drain increases. 

[0003] Therefore, in MOSFET of a submicron field, it becomes impossible for sheet resistance of a source drain to ignore to 
the on resistance of MOSFET, and gate length becomes remarkable [ the problem to which the driving force of MOSFET falls 
by parasitism resistance of a source drain field ]. To such a problem, a source drain and the gate are silicide-ized to 
self-alignment, and there is a salicide process which lowers sheet resistance. 

[0004] Titanium Salicide is shown for Salicide type MOSFET and the process conventionally used for drawing 2 in an 
example. 

(1) First, as shown in drawing 2 (a), usually form the gate electrode 3, a sidewall 4, and the source drain layer 5 after forming 
the field oxide film 2 on the semiconductor substrate 1 according to a manufacturing process. 
[0005] (2) Next, as shown in drawing 2 (b), deposit the Ti film 6 on the whole surface. 

(3) Next, make silicide 7-ization cause in the place where the source drain, and the silicon layer and the Ti film 6 of the gate 
have touched by annealing for about 10 seconds at 700 degrees C, as shown in drawing 2 (c). Then, selective etching removes 
unreacted Ti on the field oxide film 2 and a sidewall 4. Then, silicide low resistance-ized annealing for about 10 seconds is 
performed at 900 degrees C. 

[0006] (4) After that, usually, according to a process, as shown in drawing 2 (d), an interlayer 8 is deposited, carry out 
opening of the contact hole 9, form a wiring layer 10, and, finally form a protective coat 11. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, since a part of gate electrode both-sides side [ at least ] is silicide-ized 
according to this invention even when a gate size is reduction-ized with high integration as explained in detail, low 
resistance-ization of a gate electrode can be attained. Furthermore, a part of bottom of a nitride sidewall can also be 
silicide-ized, and the parasitism resistance under a sidewall can be reduced. And since a refractory metal becomes thin so that 
the bottom of a nitride sidewall approaches a gate electrode side since the refractory metal is deposited by the wraparound at 
the time of sputtering so that it goes to the back that is, and it becomes so shallow that the junction depth of a source drain and 
high impurity concentration also approach a gate electrode side, a junction leakage current can be reduced. 
[0025] moreover, between a nitride sidewall and gate electrodes and a nitride sidewall, and a silicon machine -- since the 
etching removal of the oxide film on a gate electrode front face and the front face of a silicon substrate used as a source drain 
can be certainly carried out while about 1000A ********** s a woode n floor, the stable silicide formation is attained 
Furthermore, in the manufacture method in a view 3, since it has at an easy process and a part of gate electrode both-sides 
side [ at least ] is silicide-ized, low resistance-ization of a gate electrode can be attained. 



[Translation done.] 



1 of 1 



5/12/03 10:52 AM 



nupj/www4.ipdi.jpo.go.jp(cgi-bin/iran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, also in the conventional Salicide type MOSFET described above there 
are the following problems as gate length will become still shorter from now on. First, also at the silicide-ized gate resistance 
of the gate comes to check the high-speed operation of a circuit as gate length becomes short with 0 3 micrometers 0 2 
micrometers, and 0. 1 micrometers. That is, the gate length of 0.2 micrometers, and the gate width of 20 micrometers if sheet 
resistance ofsil.c.de is usually made into 5ohm/**, it becomes 500-ohm resistance only at the gate of 20-micrometer' width of 
face, and it will become sufficiently large and will become the degradation factor of the high-speed operation of a circuit from 
the on resistance (if it carries out inmA [ 20 micrometer width of face and / 0.6 //micrometer ] 170ohms) of MOSFET of 
0.2-micrometer time. 

[0008] Moreover, even if it becomes impossible for sheet resistance of the source drain field where it is not Salicide-ized 
under the sidewall to ignore and this is Salicide type MOSFET, it becomes the cause which lowers current driving force this 
invention loses increase of the gate resistance which the gate size described above follows on being reduction-ized and aims 
at offering Salicide type MOSFET which can plan high-speed operation of a circuit, and its manufacture method. ' 
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MEANS 



[Means for Solving the Problem] this invention prepares the refractory-metal silicide in which the both-sides side of a gate 
electrode >s formed m part at least in (A) Salicide type MOSFET, in order to attain the above-mentioned purpose 
Furthermore the refractory-metal silicide in which the lower part of the sidewall insulator layer of the aforementioned eate 
electrode is formed in part at least is prepared. 5 
[0010] (B) Moreover, the process which deposits an oxide film on the whole surface after gate electrode formation in the 
manufacture method of Salicide type MOSFET, The process which deposits a nitride on the whole surface and forms a nitride 

sidewall by anisotropic etching, The process which ** * s so that a part of both-sides side of the aforementioned gate 

electrode may expose the aforementioned oxide film and a part of silicon substrate under a nitride sidewall may be exposed It 
is made to give the process which deposits a refractory metal on the whole surface, and the process which performs a ' 
silicide-ized reaction and removes an unreacted refractory metal. 

[001 1] (C) Furthermore, be made to give the process which deposits an insulator layer on the whole surface the process 
which etches until a part of gate electrode both-sides side is exposed with anisotropic etching, the process which deposits a 
refractory meta on the whole surface, and the process which performs a silicide-ized reaction and removes an unreacted 
refractory metal after gate electrode formation in the manufacture method of Salicide type MOSFET. 
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OPERATION 



nf", I' r" ] T , "i A °T * ^ S1Ze is reducti °"- iz ed with high integration according to this invention since 
of a gate electrode ] a part of both-s.des side is silicide-ized at least, low resistance-ization of a gate electrode can be 
attained. Moreover, since a part of sidewall is removed and silicide-ization on a source drain was close brought o near the 
gate, the parasitism resistance under a sidewall can be reduced. 8 
[0013 ] And in the above (B) since a refractory metal becomes thin, so that the bottom of a nitride goes to a gate electrode 
side since ,t ,s made to depos.t a refractory metal by the wraparound at the time of sputtering so that it «Ss fSe ESSlt is 

eWrrod^T 5 ~ 1 ^ ° f * md *** concentration JZ^TaT 

electrode side, a junction leakage current can be reduced. * gdie 

[0014] moreover the above (B) - setting - between a nitride sidewall and gate electrodes and a nitride sidewall and a silicon 
mach.ne - s.nce the etching removal of the oxide film on a gate electrode front face and the front face ofnS^SH^ 
used as a source dram can be certainly carried out while about 1000A »* » . wooden floor, ft tebl 5c ie 
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EXAMPLE 



[Example] Hereafter, it explains in detail, referring to drawing about the example of this invention. Drawing I is the 
iSK'Sr' 0 " ° f Sa ' idde M ° SFET Sh ° Wi " 8 ,hC ' St CXample ° f ^ inve "=^e, the example 
(1) First, as shown in drawing I (a), form the field oxide film 22 (about 4000A) by the usual LOCOS method on the P tvoe 
silicon substrate 21. Then the gate oxide film 23 (about 100A) is formed, and about 3000A of polycrystal silicon films 24 

Se^ 

[0016] (2) Next, as shown in drawing I (b), deposit 300A - about 700A of oxide films 26 on the whole surface by LPCVD in 
this case, lowering temperature as membrane formation conditions etc. - as ****** - a next process - it considers as the 

Srr US t q H y 10 W nr h f Chin ! Pr ° greSSeS SUfTiciently m0re quick 'y than the fieId oxide film 22 at the time if ft? 
ox de-film wet etching in (4 [refer to drawing I (d)]) Then, the about 1500A nitride 27 is deposited by plasma CVD irTthis 

t^^ 

[0017] (3) Next, as shown in drawing I (c), by anisotropic etching, ********** a nitride 27 and form the sidewall ?s with 
width of face of about 1500A. Then, a sidewal. 28 is used as a n4, impurity po^Xs^^Zn^ ^ 
performed into silicon, and the source drain layer 29 is formed 

(4) next, it is shown in dnrwingi (d) - as - the etchant of a fluoric acid system - the aforementioned process - carry out 
etching removal of t he oxide him 26 deposited in (2 [refer to drawing 1 (b)]), and carry out etching removal also ofT 

fiSLn S " IC0 " ( film 2 V V 5 ,Ch COns ^ tes " § ate electrode under the ni * d e bewail 28 further, and about 1000A also of 
the ox.de films of the pinched portion Then, about 300-400A of high-melting point metal membranes 30, such as Ti is 

fh?^ m °n n f' ?° h T r 5 Ce b ^ SpUt ^ ng - ,t i J S made f ° r the hi § h - melti «§ Point metal membrane 30 to accumulate also on 
Ae bottom of a gate both-s.des side and the nitride sidewall 28 enough in this case by sputtering, such as high 875MHzx 
double precision of an efficient consumer response resonance frequency a 
[00 18] (5) Next, as shown in drawing 1 (e), by annealing, make silicide-ization cause in the portion which the high-melting 
point metal membrane 30 the P type silicon substrate 2 1 , and the polycrystal silicon film 24 contacted, and con K s 
nH I Th" K 77 r ' C \ 3 ' ■ Furlherniore ' etchin § rcmoves alternatively the unreacted refractory metal on an oxtfe film 26 
™tV T ■ ' he "' low res,stance -'« d annealing of refractory-metal silicide 3 1 is performed 

[00 19] (6) Next, as shown in drawing 1 (I), according to the usual method, deposit an interlayer 32, open the contact hole 33 
wrth wiring, and carry out patterning of the wiring layer 34 there. Drawings is the manufacturing process cros sect o i of 
Sahc.de type MOSFET showing the 2nd example of this invention f 

!°? 20) iiif ' ™ Sh0W " drawin . g3 <»>• c °mplete to gate patterning like drawing 1 (a). That is the field oxide film 42 
about 4000A) is formed by the usual LOCOS method on the P type silicon ^S^I T^^^^^S^ 

Z } " Si abO t 3C00A r° f P0 ' yC,7Stal S ' liCOn fi,mS 44 USed 35 a § ate electrode ■» firther deposited by LPCVD 
The usual HO rORlSO etching performs pattern formation of a gate electrode. 45 is a LDD layer 

[002 1 ] (2) Next, as shown in drawings (b), deposit about 1 000A of oxide films 46 on the whole surface by LPCVD in this 

case lowering temperature as membrane formation conditions etc. - as - a next process ~ it considers as the 

membraneous quality to which etching progresses sufficiently more quickly than the field oxide film 42 at the time of the 
oxide-film anisotropic etching in (3 [refer to drawing 1 (c)]) 

(3) Subsequently, advance etching until it ********** s the oxide film 46 by anisotropic etching and about 1000A of oxide 
films 47 comes out to the both-sides side of the gate further, as shown in drawing 3 (c) 

[0022] (4) Subsequently, as shown in drawing 3 (d), deposit a refractory metal 48 on the whole surface In this case the 
example 2 teChn0l ° Sy which 3 refhlCt0 °' metal 48 de P osits on the both - sid es side of the gate enough is used like the 1st 

(5) Next, as shown in drawing 3 (e), perform silicide-ized reaction, unreacted refractory-metal removal and low 
res.stance-.zed anneahng like drawing I (e). That is, by this annealing, silicide-ization is made to cause in the portion in 
contact with the polycrystal sihcon film 44 which are the high-melting point metal membrane 48, the P type siE suistrate 
41, and a gate electrode, and it considers as refractory-metal silicide 49. Miosiraie 
[0023] The following follows the process of drasving I (0. In addition, it is desirable to perform deposition of the 
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aforementioned refractoiy metal with sputtering technology with sufficient step coverages, such as a resonance frequency (for 
high frequency to be used) and efficient consumer response sputtering technology. Moreover, this invention is not limited to 
the above-mentioned example, and based on the meaning of this invention, various deformation is possible for it and it does 
not eliminate these from the range of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I] It is the manufacturing process cross section of Salicide type MOSFET showing the 1st example of this 
invention. v 

[Drawing 2] It is the manufacturing process cross section of the conventional Salicide type MOSFET 
[Drawing 3| It is the manufacturing process cross section of Salicide type MOSFET showing the 2nd example of this 
invention. K 
[Description of Notations] 

21 41 P type silicon substrate 

22 42 Field oxide film 

23 43 Gate oxide film 

24 44 Polycrystal silicon film (gate electrode) 

25 45 LDD layer 

26, 46, 47 Oxide film 

27 Nitride 

28 Sidewall 

29 Source Drain Layer 

30 48 High-melting point metal membrane 

31 49 Refractory-metal silicide 

32 Interlayer 

33 Contact Hole 

34 Wiring Layer 
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DRAWINGS 



[Drawing 1] 





3/ 




[Drawing 21 
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which etches until a part of gate electrode both-sides side is exposed with anisotropic etching, the process which deposits a 
refractory metal on the whole surface, and the process which performs a silicide-ized reaction and removes an unreacted 
[OOm"] 0 ^ meta ' aftCr 83te eleCtr0de formation the manufacture method of Salicide type MOSFET. 

[Function] As described above, even when a gate size is reduction-ized with high integration according to this invention since 
[ of a gate electrode ] a part of both-sides side is silicide-ized at least, low resistance-ization of a gate electrode can be 
attamed. Moreover, since a part of sidewall is removed and silicide-ization on a source drain was close brought to near the 
gate, the parasitism resistance under a sidewall can be reduced. 

[0013] And in the above (B), since a refractory metal becomes thin, so that the bottom of a nitride goes to a gate electrode 
side since it is made to deposit a refractory metal by the wraparound at the time of sputtering so that it goes to the back that is 
and it becomes so shallow that the junction depth of a source drain and high impurity concentration also approach a gate ' 
electrode side, a junction leakage current can be reduced. 

[0014] moreover, the above (B) - setting - between a nitride sidewall and gate electrodes and a nitride sidewall and a silicon 
machine - since the etching removal of the oxide film on a gate electrode front face and the front face of a silicon substrate 
used as a source drain can be certainly carried out while about 1000A ********** s a wooden floor the stab|e si , icjd 
formation is attained ' 
[0015] 

[Example] Hereafter, it explains in detail, referring to drawing about the example of this invention. Drawing 1 is the 
manufacturing process ; cross section of Salicide type MOSFET showing the 1st example of this invention. Here, the example 
or N channel MOSFET shows. 

(1 ) First, as shown in drawing 1 (a), form the field oxide film 22 (about 4000A) by the usual LOCOS method on the P type 
silicon substrate 2 1 . Then, the gate oxide film 23 (about 100A) is formed, and about 3000A of polycrystal silicon films ^4 
used as a gate electrode is further deposited by LPCVD. The usual HOTORISO etching performs pattern formation of a"gate 
electrode. 23 is a LDD layer. ° 

[0016] (2) Next, as shown in drawing 1 (b), deposit 300A - about 700A of oxide films 26 on the whole surface by LPCVD in 
this case, lowering temperature as membrane formation conditions etc. -- as ****** - a next process ~ it considers as the ' 
membraneous quality to which etching progresses sufficiently more quickly than the field oxide film 22 at the time of the 
oxide-film wet etching in (4 [refer to drawing 1 (d)1) Then, the about 1500A nitride 27 is deposited by plasma CVD in this 
case, lowering RF power as membraneous quality etc. - low - it is necessary to consider as stress membraneous quality and 
to prevent that a defect enters into silicon 3 
[0017] (3) Next as shown in drawing I (c), by anisotropic etching, ********** a n i tr i de 27 and form the sidewall 28 with 
width of face of about 1 500A. Then, a sidewall 28 is used as a mask, impurity pouring for source drain formation is 
performed into silicon, and the source drain layer 29 is formed. 

(4) next, it is shown in drawing 1 (d) - as - the etchant of a fluoric acid system - the aforementioned process - carry out 
etching removal of the oxide film 26 deposited in (2 [refer to drawing 1 (b)1). and carry out etching removal also of the 
polycrystal silicon film 24 which constitutes a gate electrode under the nitride sidewall 28 further, and about I000A also of 
the oxide films of the pinched portion Then, about 300-400A of high-melting point metal membranes 30 such as Ti is 
deposited on the whole surface by sputtering. It is made for the high-melting point metal membrane 30 to accumulate also on 
the bottom of a gate both-sides side and the nitride sidewall 28 enough in this case by sputtering, such as high 875MHzx 
double precision of an efficient consumer response resonance frequency. 

[0018] (5) Next, as shown in drawing 1 (e), by annealing, make silicide-ization cause in the portion which the high-meltine 
point metal membrane 30, the P type silicon substrate 21 , and the polycrystal silicon film 24 contacted, and consider as 
refractory-metal s.hcide 3 1 . Furthermore, etching removes alternatively the unreacted refractory metal on an oxide film 26 
and a nitride 27. Then, low resistance-ized annealing of refractory-metal silicide 3 1 is performed 

[00 19] (6) Next, as shown in drawing I (0, according to the usual method, deposit an interlayer 32, open the contact hole 33 
with wiring, and carry out patterning of the wiring layer 34 there. Drawing 3 is the manufacturing process cross section of 
Salicide type MOSFET showing the 2nd example of this invention^ 

P? 2 ° ] iiif l S Sh0W " drawin ° 3 (a) ' com P'ete to gate patterning like drawing 1 (a). That is, the field oxide film 42 
S 0 *! 40 ? 0A ) ' s forme u d bv < he usual LOCOS method on the P type silicon substrate 4 1 . Then, the gate oxide film 43 (about 
100A) is formed, and about oOOOA of polycrystal silicon films 44 used as a gate electrode is further deposited by LPCVD 
The usual HOTORISO etching performs pattern formation of a gate electrode. 45 is a LDD layer 
[002 1 ] (2) Next, as shown in drawings (b), deposit about 1000A of oxide films 46 on the whole surface by LPCVD in this 
case, lowering temperature as membrane formation conditions etc. - as ****** - a next process ~ it considers as the 
membraneous quality to which etching progresses sufficiently more quickly than the field oxide film 42 at the time of the 
oxide-film anisotropic etching in (3 [refer to drawing I (c)1) 

(3) Subsequently, advance etching until it ********** s the oxide film 46 by anisotropic etching and about 1000A of oxide 
films 47 comes out to the both-sides side of the gate further, as shown in drawing 3 (c). 

[0022] (4) Subsequently, as shown in drawing 3 (d), deposit a refractory metal 48 on the whole surface In this case the 
sputtering technology which a refractory metal 48 deposits on the both-sides side of the gate enough is used like the 1st 

example. 



2of3 



5/12/03 10:51 AM 



httpJ/vvvvw4.ipdl.jpo.go.jp/cgM)in/tran_web_cgi. 



(5) Next, as shown in drawing 3 (e), perform silicide-ized reaction, unreacted refractory-metal removal and low 
res.stance-.zed annealing like drawing, 1 (e). That is, by this annealing, silicide-ization is made to cause' in the portion in 
contact with the polycrystal s.licon film 44 which are the high-melting point metal membrane 48, the P type silicon substrate 
41, and a gate electrode, and it considers as refractory-metal siiicide 49. 

[0023] The following follows the process of drawing I (f). In addition, it is desirable to perform deposition of the 
aforementioned refractory metal with sputtering technology with sufficient step coverages, such as a resonance frequency (for 
high frequency to be used) and efficient consumer response sputtering technology. Moreover, this invention is not limited to 
the above-ment.oned example, and based on the meaning of this invention, various deformation is possible for it and it does 
not eliminate these from the range of this invention 
[0024] 

[Effect of the Invention] As mentioned above, since a part of gate electrode both-sides side [ at least ] is silicide-ized 
according to this invention even when a gate size is reduction-ized with high integration as explained in detail low 
resistance-ization of a gate electrode can be attained. Furthermore, a part of bottom of a nitride sidewall can also be 
s.l.c.de-.zed, and the parasitism resistance under a sidewall can be reduced. And since a refractory metal becomes thin, so that 
the bottom of a nitride sidewall approaches a gate electrode side since the refractory metal is deposited by the wraparound at 
toe time of sputtering so that it goes to the back that is, and it becomes so shallow that the junction depth of a source drain and 
high impurity concentration also approach a gate electrode side, a junction leakage current can be reduced 
[0025] moreover, between a nitride sidewall and gate electrodes and a nitride sidewall, and a silicon machine - since the 
etching removal of the oxide film on a gate electrode front face and the front face of a silicon substrate used as a source drain 

can be certainly carried out while about 1000A *** **s a wooden floor, the stable siiicide formation is attained 

Furthermore, .n the manufacture method in a view 3, since it has at an easy process and a part of gate electrode both-sides 
side [ at least ] is silicide-ized, low resistance-ization of a gate electrode can be attained. 
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